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PHARMACEUTICAL DISPENSINGAPPARATUS 
AND METHOD 

BACKGROUND 

0001) 1. Field of the Invention 
0002 Present invention relates to apparatus and method 
for manufacturing pharmaceutical doses. 
0003 2. Description of the Art 
0004 Pharmaceutical doses in tablet or liquid form are 
made by pharmaceutical companies in formulations of a 
predetermined quantity of pharmaceutical units in each 
dose. Such pharmaceutical doses are frequently available in 
different Strengths, Such as 50 mg, 100 mg, etc. 
0005. A doctor typically prescribes a pharmaceutical or 
medication for a patient. The doctor, when prescribing a 
particular medication and medication Strength, typically 
takes into account the patient's age, Weight, Sex, Strong 
Versus weak health condition, available dosage types, and 
the Severity of the patient's illness, disease, or condition. 
The prescription is filled by a pharmacist who provides the 
Selected pharmaceutical or medication in the desired 
Strength and pharmaceutical type. 

0006 Errors can occur in this process due, for example, 
to the pharmacist being unable to clearly read the doctor's 
written prescription. This could cause the pharmacist to 
inadvertently select the improper strength or the wrong 
pharmaceutical. It would be desirable to provide a pharma 
ceutical dispensing apparatus and method which minimizes 
the occurrence of these problems. 
0007 For certain illnesses or physical conditions, people 
frequently take multiple pharmaceuticals at different times 
of the day, often in different combinations at different time 
intervals. Such a proceSS is prone to error by the user by 
Selecting the incorrect pharmaceuticals, or taking the proper 
pharmaceuticals at the wrong times or in the wrong combi 
nation. It would be desirable to provide a pharmaceutical 
dispensing apparatus and method which simplifies the tak 
ing of pharmaceuticals, especially combinations of different 
pharmaceuticals by providing multiple pharmaceuticals of 
Selected Strengths in one dose or pill. 
0008 Previously, fluid jetting devices based on inkjet 
printer technology have been used to dispense chemicals 
onto a substrate. Piezoelectric or thermal jet heads with one 
or more fluid reservoirs or chambers have been used to 
dispense a plurality of fluid drops of defined Volume onto a 
medium or Substrate. Typically, the fluid jetting heads dis 
pense the Same constant fluid volume. 
0009. It would be desirable to provide an apparatus and 
method for the custom dispensing of pharmaceutical to form 
pharmaceutical doses where each pharmaceutical dose con 
tains one of more pharmaceuticals in a Single tablet or liquid 
dose and where the type of pharmaceutical, and the quantity 
of the Selected pharmaceutical may be easily varied to meet 
a specific prescription or to manufacture a specific pharma 
ceutical dose. 

0010. It would also be desirable to provide an apparatus 
and method which is capable of dispensing variably Select 
able quantities of pharmaceuticals to a pharmaceutical 
receiving medium, Such as a tablet or a liquid vial. It would 
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be also be desirable to provide an apparatus and method 
which is capable of dispensing multiple, different pharma 
ceuticals in varied, Selected quantities to a singe pharma 
ceutical receiving medium. 
0011. It would also be desirable to provide an apparatus 
and method which is automatically responsive to an input 
prescription or pharmaceutical quantity signal to dispense 
the prescribed quantity and type of pharmaceutical to a 
pharmaceutical medium. 

0012. It would also be desirable to provide an apparatus 
and method which is capable of dispensing multiple phar 
maceuticals in Separate Stages to a medium, each Separated 
by a barrier or Sealing layer to isolate the different pharma 
ceuticals from each other in the medium as well as to 
provide an outer barrier layer to protect the pharmaceuticals 
in the medium. 

0013. It would also be desirable to provide an apparatus 
and method for dispensing pharmaceuticals which uses 
replaceable pharmaceutical reservoirs enabling different 
pharmaceuticals to be dispensed and re-Supplied. 

SUMMARY OF THE INVENTION 

0014. The present invention is a pharmaceutical dispens 
ing apparatus and method which is capable of dispensing 
variable quantities of one or more pharmaceuticals onto a 
pharmaceutical receiving medium thereby enabling a phar 
maceutical dose to be custom manufactured to the particular 
needs of a user. 

0015. In one aspect, the present invention is a method of 
manufacturing a pharmaceutical dose. The method com 
prises the Steps of 

0016 Supplying one fluid pharmaceutical compo 
nent in a reservoir; 

0017 providing a 
medium; 

pharmaceutical receiving 

0018 fluidically coupling the reservoir to a fluid 
drop generator; and 

0019 activating the fluid drop generator to eject a 
variably Selected quantity of the one pharmaceutical 
component onto the pharmaceutical receiving 
medium. 

0020. The present method also includes the step of Sup 
plying the pharmaceutical component including the Step of 
providing the one pharmaceutical component in a replace 
able reservoir fluidically coupled to the fluid drop generator. 

0021. In another aspect of the invention, the step of 
Supplying the pharmaceutical component further comprises 
the Step of providing a plurality of pharmaceutical compo 
nents each in a separate reservoir, each reservoir fluidically 
coupled to a different one of a plurality of fluid drop 
generatorS. 

0022. The method also includes the step of providing 
pharmaceutical component identification data to the control 
ler for each reservoir connected to the fluid drop generators. 

0023. In another aspect, the method includes the step of 
controlling the activation of the fluid dispenser to dispense 
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a variably Selectable quantity of the one pharmaceutical 
component through the fluid drop generator to the pharma 
ceutical receiving medium. 
0024. In yet another aspect, the method includes the step 
of dispensing a barrier component onto the pharmaceutical 
receiving medium to Seal a prior dispensed pharmaceutical 
component on the pharmaceutical receiving medium. 
0.025 In yet another aspect of the present method, the 
method includes the Step of providing a Signal to the fluid 
dispenser from a remote signal Source Specifying a Selected 
quantity of Specified pharmaceutical component to be dis 
pensed onto one pharmaceutical receiving medium. The 
Signal from the remote Source may also specify the Selected 
quantities of a plurality of pharmaceutical components to be 
dispensed onto the one pharmaceutical receiving medium 
and patient information. 
0026. In yet another aspect of the invention, the method 
includes the Steps of weighing the pharmaceutical receiving 
medium after the quantity of the pharmaceutical component 
or components have been dispensed onto the medium. The 
method compares the weight of the pharmaceutical receiv 
ing medium with a reference combined weight correspond 
ing to the weight of an empty pharmaceutical receiving 
medium and the weight of the variably Selected quantity of 
the one pharmaceutical component to verify that the Selected 
quantity of the one pharmaceutical component which has 
been completely dispensed onto the medium. 
0027. In another aspect, the invention is an apparatus for 
manufacturing a pharmaceutical dose. The apparatus 
includes a reservoir containing one pharmaceutical compo 
nent, a fluid drop generator fluidically coupled to the reser 
voir, and a control for activating the fluid drop generator to 
eject a variably Selected quantity of the one pharmaceutical 
component onto the pharmaceutical receiving medium. 

0028. In this aspect of the invention, the Supplying means 
is preferably a reservoir containing a single pharmaceutical 
component. Preferably, the reservoir is fluidically coupled to 
the fluid drop generator and replaceably mounted in the fluid 
dispenser. 

0029. In another aspect, the reservoir is a plurality of 
reservoirs, each containing a different pharmaceutical com 
ponent. In this aspect, a plurality of fluid drop generators are 
provided in the fluid dispenser, with at least one fluid drop 
generator fluidically coupled to one of the plurality of 
reservoirs. Further, the plurality of reservoirs are preferably 
replaceably connected to the fluid dispenser. 
0.030. In another aspect, the apparatus includes a com 
munication means, coupled to the activating means or con 
troller, for coupling a signal from a remote Source carried on 
an external telecommunications network to the controller 
wherein the remote Signal Specifies the variably Selectable 
quantity and/or the type of the one or more pharmaceutical 
components to be dispensed. 

0031. The apparatus also includes an optional weight 
detector for detecting and outputting Signals corresponding 
to the weight of the pharmaceutical receiving medium after 
the pharmaceutical component or components have been 
dispensed onto the medium. The activating means or con 
troller compares the detected weight with a reference or 
Standard weight corresponding to the desired weight of the 
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medium which has received the complete Specified pharma 
ceutical quantity. Any discrepancies can be use for correc 
tive action or to reject the particular medium. 
0032. In another aspect, the invention is a replaceable 
cartridge for an apparatus used to manufacturer a pharma 
ceutical dose which includes a control receiving data indica 
tive of the pharmaceutical dose and dispensing droplets onto 
a pharmaceutical receiving medium. The replaceable car 
tridge includes a reservoir containing at least one pharma 
ceutical component and a fluid drop generator fluidically 
coupled to the reservoir. An information Storage element 
may be provided on the replaceable cartridge for providing 
information concerning at least one parameter of the reser 
voir, the pharmaceutical dose or the State operative of the 
fluid drop generator. 
0033. In another aspect, the invention is a method of 
generating a custom pharmaceutical dose using a fluid drop 
generator operated by a controller to eject droplets of a 
pharmaceutical component from a reservoir onto a pharma 
ceutical receiving medium. The method includes the Steps of 
providing information to the controller indicative of a par 
ticular prescription, and Selecting a number of drops from a 
pharmaceutical component to be ejected from the reservoir 
through the fluid drop generator in response to the informa 
tion. 

0034. This method envisions the selection of one or more 
of a plurality of fluid drop generators, each ejecting a 
different pharmaceutical component. The method also 
includes StepS. Selecting the fluid drop generators in a plu 
rality of different Sequences or firing orders for dispensing a 
plurality of different pharmaceutical components. 
0035. The pharmaceutical dispensing apparatus and 
method of the present invention has numerous advantages 
compared to previous apparatus and methods for manufac 
turing pharmaceutical dosages, whether in tablet or liquid 
container form. The present apparatus and method uniquely 
enable a single pharmaceutical receiving medium, Such as a 
tablet, to be manufactured with variably Selected quantities 
of one or more pharmaceuticals. This enables a doctor or 
other prescription prescriber, as well as a manufacturer of 
mass distribution pharmaceutical doses, to custom make a 
pharmaceutical dose which meets the Specific requirements 
of a particular user or at a particular Strength, taking into 
account various user characteristics, Such as age, weight, 
Sex, general health condition, degree of illness, physical 
condition, etc. The pharmaceutical manufacturer may also 
be able to use the present apparatus and method to construct 
a plurality of pharmaceutical doses to Suit a wide range of 
personal characteristics. 
0036). In addition, the present apparatus and method may 
be used to custom manufacture a single pharmaceutical dose 
in a Single pharmaceutical receiving medium with contains 
multiple pharmaceuticals. This is ideally Suited for users 
who take multiple pharmaceutical doses or pills in different 
combinations and at different times during each 24 hour 
period. The multiple pills or doses can be replaced with a 
Single dose which contains all of the pharmaceuticals the 
user is to take at a specific time. This can minimize taking 
the wrong pharmaceutical dose, or missing Some of the 
doses a user is Supposed to take at a particular time. 
0037. The present method and apparatus are also con 
nectable to an external telecommunication network to enable 
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prescription order Signals from a prescription prescriber, 
Such as a doctor, to be transmitted, Such as to the pharma 
ceutical manufacturing site. The Specified quantities of the 
pharmaceutical or pharmaceuticals which a particular user is 
to take can be sent directly from the prescriber or doctor to 
the manufacturing Site enabling the prescribed pharmaceu 
ticals to be automatically dispensed into a medium or tablet. 
This minimizes the potential for error in interpreting the 
prescriber's instructions as well as minimizing error in the 
actual Selection of the required quantity and type of each 
pharmaceutical. 

0.038. The present apparatus and method also enables a 
cartridge carrying fluidically coupled reservoirs and fluid 
drop generators carrying different pharmaceuticals to be 
replaceably mounted in the dispensing apparatus. This 
enables a pharmacy to use the present apparatus and method 
to create many different pharmaceutical doses, simply by 
replacing one cartridge with a different cartridge containing 
a different pharmaceutical(s). 
0.039 The present apparatus and method may also be 
employed by a pharmacy to manufacture a single type of 
pharmaceutical dose where the entire apparatus is replaced 
with a new apparatus containing new quantities of the 
required pharmaceutical or pharmaceuticals. 
0040. In the case of multiple pharmaceuticals injected 
into a single medium, the present apparatus and method may 
also be used to dispense a barrier or Seal component which 
forms a seal layer between the different pharmaceuticals in 
a Single pharmaceutical receiving medium. This prevents 
interaction between the pharmaceuticals before the medium 
is ingested by a user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0041. The various features, advantages, and other uses of 
the present invention will become more apparent by refer 
ring to the following detailed description and drawing in 
which: 

0.042 FIG. 1 is a block diagram of a pharmaceutical 
dispensing apparatus utilizing the method of the present 
invention; 
0.043 FIG. 2 is a pictorial representation of a fluid 
dispenser according to the present apparatus, 
0044 FIGS. 3A and 3B are pictorial representations of 
the Sequential Steps in the method of the present invention; 
004.5 FIGS. 4A and 4B are pictorial representations of 
optional method Steps according to the present invention; 
and 

0.046 FIG. 5 is a flow diagram of the sequence of 
operation of the pharmaceutical dispensing apparatus and 
method of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0047 The present invention is an apparatus and method 
for dispensing pharmaceuticals to a pharmaceutical medium 
for manufacturing a pharmaceutical dose for a patient or 
user. The apparatus and method make unique use of an 
automated liquid ejecting device, Such as a fluid jet dis 
penser having at least one pharmaceutical Supply in a 
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reservoir or chamber and at least one, and preferably, a 
plurality of jet heads or droplet generators in an array, each 
head dispensing a fixed volume of fluid in individual drop 
lets from the reservoir on each activation of the head or drop 
generator. This arrangement enables the quantity of phar 
maceutical(s) to be varied from dose to dose thereby 
enabling custom doses to be more easily prepared to Suit the 
needs of each Specific patient. 
0048 Referring now to the drawings, and to FIGS. 1 and 
2 in particular, there is depicted a pharmaceutical dispensing 
apparatus 10 constructed in accordance with one aspect of 
the present invention. The apparatus 10 is depicted as a 
Stand-alone apparatus which may be used in a pharmacy or 
other pharmaceutical dispensing location to automatically 
prepare custom pharmaceutical doses in response to pre 
Scription orders. 
0049. For the purposes of this description and the present 
invention, the term "pharmaceutical” is meant to include any 
type of drug, medication, chemical, or compound which is 
designed to be taken by a human as a medication to combat 
an illness or disease or to promote general health. Thus, 
pharmaceuticals as used herein, can be any drug, Vitamin, or 
other chemical or compound which is used for health related 
purposes. 

0050. The apparatus 10 includes an activating means, 
Such as a controller or control 12, which may be a computer 
or central processing unit based device operating a control 
program Stored in a memory, not shown. The controller 12 
provides output signals 14 to a fluid dispenser 16, Such as a 
fluid-jet based device. Such a fluid dispenser, which may 
incorporate control and structural features of Hewlett-Pack 
ard Ink-Jet printer, Model Nos. HP-C1823D and HP51645A, 
for example, includes at least one reservoir 18 which con 
tains a quantity of a Specific type of one pharmaceutical. By 
way of example only, multiple reservoirs 20 and 22 are also 
provided in the fluid dispenser 16. Each reservoir 18, 20 and 
22 may contain the same or different pharmaceutical. Alter 
nately, a Single reservoir can contain a plurality of Separate 
compartments. 

0051 AS is well known, such fluid dispenser 16 include 
at least one fluid drop generator or jetting head for each 
reservoir 18, 20, and 22. Preferably, an array 24 is provided 
with a plurality of heads or droplet generators divided into 
Subgroups, with each Subgroup containing a plurality of 
heads associated with one specific reservoir 18, 20, or 22. 
0052 The fluid dispenser 16 is a drop on demand type 
fluid dispenser, with piezoelectric or thermal fluid drop 
generators being preferred. FIG. 2 depicts a block diagram 
of a typical piezoelectric fluid drop generator 24 which is 
capable of dispensing individual droplets 36 upon each 
activation of a driver 25. 

0053. The piezoelectric driver 25 operating under control 
Signals from the controller 12 Supplies activating Signals to 
a disk or layer of piezoelectric material 27 which is mechani 
cally connected to a chamber 29 in one jetting head 24. The 
chamber 29 is disposed in fluid communication with one of 
the reservoirs, Such as reservoir 18, whereby capillary action 
supplies fluid pharmaceutical from the reservoir 18 to the 
chamber 29. Upon each activation of the driver 25, the 
piezoelectric material 27 undergoes StreSS which results in 
mechanical movement of the piezoelectric material or ele 
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ment 27 resulting in a pumping action within the chamber 29 
which expels individual droplets 36 thought an orifice or 
outlet 33 in the jetting head 24. 
0054. It is preferred that each jetting head 24 be formed 
of materials that are inert to the pharmaceuticals which are 
to be dispensed therefrom. Thus, the jetting head 24 can be 
formed of inert materials, Such as glass, ceramic, porcelain, 
inert plastic, etc. 
0.055 The control signals 14 generated by the controller 
12 control the Selection of the heads or droplet generators 24 
connected to a particular reservoir 18, 20, and 22 for each 
dispensing operation, which may include a plurality of fluid 
drops dispensed by the array of heads 24 connected to the 
Selected reservoir or reservoirs 18, 20 or 22. Thus, the 
pictorial representation of a Single jetting head 24 in FIG. 2 
will be understood to represent all of the jetting heads 24 
which form the array 24 of jetting heads in the fluid 
dispenser 16 of the present invention. Various combinations 
of jetting heads 24 and reservoirs 18, 20 and 22 may be 
utilized. For example, a single jetting head 24 may be 
associated with a single reservoir 18, 20 or 22. Alternately, 
a plurality of identical jetting heads 24 may be disposed in 
fluid communication with a single reservoir 18, 20 and 22, 
with Similar groups of jetting heads 24 disposed in fluid 
communication with other reservoirs 18, 20 and 22. 
0056. The controller 12 is also capable of generating the 
control signals 14 which Simultaneously or consecutively 
control the number of drops dispensed by each Subgroup of 
heads 24 associated with one or more reservoirs, 18, 20, or 
22. This enables, for example, multiple different pharma 
ceuticals to be dispensed onto a single pharmaceutical 
receiving medium 26. 
0057 The jetting heads 24, whether provided as a single 
jetting head 24 for each reservoir 18, 20 or 22 or as a 
plurality of groups of heads 24 for one or more reservoirs 18, 
20 or 22, may be arranged in any particular spatial arrange 
ment consistent with the shape of the pharmaceutical receiv 
ing medium 26, depending upon the manner in which the 
various pharmaceuticals are to be dispensed onto the 
medium 26, the Speed of operation of the dispensing appa 
ratus 10, etc. Thus, in one aspect, all of the jetting heads 24 
in the array may be disposed in a Single line. Alternately, 
various matrices of heads 24 may be provided for each 
particular reservoir 18, 20 and 22. The controller 12 may 
activate the head or heads 24 associated with one reservoir 
18, 20 and 22 at a Single time to dispense the complete 
variably Selected quantity of the pharmaceutical from the 
single one reservoir 18, 20 or 22. If an additional pharma 
ceutical is to be added to the medium 26, the controller 12 
will then activate the jetting heads 24 associated with a 
second one of the reservoirs 18, 20 and 22 to dispense the 
Second pharmaceutical. Alternately, the controller 12 may 
Send control Signals to the jetting heads 24 associated with 
two or more of the reservoirs 18, 20 or 22 to simultaneously 
dispense all of the different pharmaceuticals which are 
Selected for dispensing to the Single medium 26. Further 
details of a preferred Sequence of dispensing of one or more 
pharmaceuticals is discussed hereafter. 
0.058 Although the number of heads 24 in each subgroup 
of heads associated with one particular reservoir 18, 20, and 
22 typically have the same croSS Section or diameter So as to 
be able to eject the same known, constant Volume of fluid 
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upon each activation, it is possible in the present apparatus 
10 to provide the heads 21 in at least one subgroup of heads 
24 with a different diameter, either larger or smaller than the 
diameter of the heads 24 connected to other reservoirs 24 So 
as to dispense Smaller or larger Volumes of the pharmaceu 
tical in the associated reservoir 18, 20, or 22 upon each 
activation of the fluid drop generator(s) 16. 
0059. The receiving medium 26 may be any suitable 
media used to receive, Store, and transport pharmaceuticals. 
A porous Sugar tablet or even a liquid receiving vial may be 
employed as the medium 26. 
0060 Since multiple pharmaceuticals are typically taken 
by a user over the course of an illness or within a short time 
period, multiple identical pharmaceutical filled mediums 26 
can be formed by the apparatus 10 with the same selected 
quantity and type of pharmaceuticals. A media carrier 28, 
Such as a conveyor, not shown, may be employed to advance 
new, unfilled media 26 into proximity with the jetting head 
array 24 as well as moving pharmaceutical filled media 26 
away from the jetting head array 24 and to a packaging or 
unload Station, not shown. For example, the entire fluid 
dispenser 16 may be mounted on a movable carriage, which 
is traversable in one or more directions with respect to the 
receiving medium 26 So as to bring the head array 24 into 
proximity with Successive receiving mediums 26. 
0061. A weight detector 30 is shown in FIG. 1 as an 
optional part of the apparatus 10. The weight detector 30 
may be any type of weighting device, Such as an electronic 
Scale, which is capable of measuring the weight of each 
receiving medium 26, both in an unfilled State and in a filled 
State. The output Signals of the weight detector 30 are input 
to the controller 12. The controller 12 compares the mea 
sured weight of each filled medium 26 with a pre-stored, 
established reference or Standard weight of a medium 26 and 
a complete quantity of a Selected pharmaceutical to deter 
mine that the proper amount of pharmaceutical components 
have been dispensed to the medium 26. 
0062) The controller 12 can thus determine whether or 
not each medium 26 has been filled with the complete 
quantity of the Selected pharmaceutical. If the detected 
weight comparison indicates that the medium 26 is too 
heavy, thereby indicating that too much pharmaceutical has 
been added to the medium 26, the controller 12 can activate 
a Suitable reject apparatus, not shown, to reject the particular 
medium 26. Alternately, if the detected weight of the filled 
medium 26 is less than the Standard or reference weight, the 
controller 12 can also generate Signals activating the reject 
apparatus or, using feedback, determine the difference 
between the Standard weight and measured weight of the 
medium 26 and then re-activate the heads 24 to dispense a 
Selected amount of the pharmaceutical(s) to bring the weight 
difference to Zero. 

0063. It should be noted that the cartridges 16 containing 
the reservoirs 18, 20, and 22 and heads 24 may be provided 
in different configurations, Such as a single Stand-alone, 
generally permanently attached cartridge 16 or as a replace 
able cartridge 16. The Single Stand-alone configuration is 
Suitable for a Single use of the apparatus 10 where the 
reservoir or reservoirs 18, 20, and 22 are fully charged with 
pharmaceutical components by the pharmaceutical manu 
facturer, for example, and then shipped to the dispensing 
location, Such as a pharmacy. When the pharmaceuticals in 
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the reservoirs 18, 20, and 22 are exhausted, the apparatus 10 
is exchanged for a completely new apparatuS 10. 
0064. The apparatus 10 may also be constructed with 
replaceable cartridges 16. This provides the pharmacy with 
the ability to resupply pharmaceuticals when the existing 
Supply of pharmaceutical components in any of the reser 
voirs 18, 20, and 22 is exhausted. At the same time, one or 
more cartridges 16 can be replaced with a different cartridge 
16 containing a different pharmaceutical to prepare a dif 
ferent pharmaceutical dose. 
0065. Each of the plurality of reservoirs 18, 20, and 22 
may be formed as Separate, discrete reservoirs, each fluidi 
cally coupled to a head 24. Alternately, a single reservoir 18, 
20, or 22 may contain individual, Separate compartments 
defining the separate reservoirs 18, 20, and 22 for different 
pharmaceuticals. 
0.066 FIG. 2 also depicts a data or information storage 
device 39 which may be associated with each of the reser 
voirs 18, 20 and 22, with only reservoir 18 being shown. The 
storage device 39 is any type of memory device suitable for 
Storing and outputting information related to parameters of 
the pharmaceutical contained within the particular reservoir 
18 and/or the reservoir itself. This is advantageously used 
with the Standalone, non-replaceable combination of the 
reservoirs 18, 20 and 22 or the replaceable configuration 
reservoirs 18, 20 and 22. The storage device 39 may be a 
memory chip mounted on the reservoir 18 and connected to 
external contacts which mate with contacts in a connector 41 
when the reservoir 18 is mounted in the fluid dispenser 16 
and connected electrically or optically with the controller 
12. Once the connection between the contacts on the Storage 
device 39 and the connector 41 is made, the controller 12 is 
disposed in electrical communication with the Storage 
device 39 for information transfer with the storage device 
39. 

0067. The data in the information storage device 39 can 
be in the form of a code identifying the particular pharma 
ceutical component contained in the reservoir, Such as a bar 
code, etc., which can be read by any Suitable reader, includ 
ing a laser optical reader. Alternately, electrical contacts or 
other Signal generating devices can be carried on each 
storage device 39 to provide a code output which can be read 
by a code reader in the connector 41 or in the controller 12. 
0068 The information in the storage device 39 may be 
such as to enable the controller 12 to digitally determine the 
type of pharmaceutical in the reservoir 18 as well as other 
information, Such as the quantity of the pharmaceutical 
remaining the reservoir 18 based on the number of drops 
dispensed or the number of times that the jetting head(s) 24 
coupled to the particular reservoir 18 has been activated. 
Other parameters which can be Stored in the Storage device 
39 include a date code of manufacture of the pharmaceutical, 
an inspection date, System coefficients, reservoir size, age of 
the pharmaceutical, to name just a few. 
0069. The controller 12 can thereby verify that the proper 
pharmaceutical component is provided in the appropriate 
reservoir location or merely identify which pharmaceutical 
component is present. An example of a fluid dispenser 
having retrievable reservoir identification information is 
described in U.S. Pat. No. 6,039,430, assigned to the 
ASSignee of the present invention. The entire contents of this 
patent are incorporated herein. 
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0070 Another aspect of the present invention is also 
shown in FIG. 1 wherein an electrical communication 
device is provided in the controller 12 or as a Separate 
element electrically connected to the controller 12. The 
receiver is coupled to a telecommunication network by 
various means, including hard conductors, cables, wireleSS 
transmission, etc. The telecommunication network may thus 
comprise an existing telephone communication network, as 
well as a wireleSS radio frequency network, cellular tele 
phone network, Satellite communication network, the Inter 
net, etc. 

0071. In the case of a wireless communication network, 
the receiver is coupled to an antenna for receiving Signals 
from a remote signal Source, Such as a doctors office or 
other prescription issuing authority. These signals contain, 
for example, patient identifying data, as well as the type(s) 
of pharmaceuticals, the quantity in terms of the number of 
dosage units to be made, the dosage Strength, etc. These 
Signals are input to the controller 12 which then activates the 
fluid dispenser 16 in the appropriate manner to prepare the 
Specified pharmaceutical doses. This automatic System has 
the advantage of minimizing errors in interpreting a doctor's 
handwritten prescription order as well as potential errors in 
manually filling the prescription. 
0072 At least a portion of the signals received by the 
receiver may be stored in the memory of the controller 12 for 
future use by the fluid dispenser 16. For example, Signals 
Specifying patient identification data, Such as name, address, 
telephone number, authorized doctor, health insurance pro 
vider, etc., may be transmitted to or otherwise Stored in the 
memory of the controller 12. This would enable, for 
example, the apparatuS 10 to be used whenever a patient 
desires to refill a prescription. Remote signals via a tele 
phone or computer network from the patient to the apparatus 
10 may be employed to generate a new order. Alternately, 
the pharmacy may take a telephone call or face-to-face 
Verbal instructions from a patient and then input appropriate 
Signals to the controller 12 through push buttons or other 
input means, including computer inputs to fill a prescription 
for the patient. 
0073. An example of this communication sequence is 
shown in FIG. 5. In step 60, a prescription is generated by 
a doctor or other prescription generating Source. This pre 
Scription is transmitted via a communication link 62 in Step 
64 from the prescription source to the controller 12 via any 
communication link described above. The prescription is 
received by a Suitable signal receiving element or receiver 
coupled to the controller 12 in step 66. The controller 12 
then Stores the received prescription which Specifies the type 
of pharmaceutical component(s) as well as the quantity of 
the pharmaceutical component(s) which are to be used in 
each pharmaceutical dose. 

0074 The controller 12 then determines in step 68 if a 
cartridge containing the required pharmaceutical component 
or components is installed in the fluid dispenser 16. Step 68 
may include Sub-Steps in which a plurality of coupled 
reservoir and fluid drop generators are detected as being 
installed in the fluid dispenser 16. 
0075). In step 70, the controller 12 determines the number 
of drops of the Selected pharmaceutical component(s) which 
are required for each pharmaceutical dose. In Step 72, the 
controller 12 then generates Signals to the cartridge 16 in the 
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fluid dispenser 16 and, Specifically, to the fluid drop gen 
erator to dispense the Selected number of drops of each 
pharmaceutical component from the reservoir onto the phar 
maceutical receiving medium 26. 

0.076 Step 74 represents a determination made by the 
controller if the correct number of drops of pharmaceutical 
component(s) have been dispensed onto the medium 26. 
Step 24 can be implemented via the weighing means or Scale 
30 as well as an indication from the information Storage 
element 36 on each reservoir and fluid drop generator which 
may contain information specifying the number of drop 
dispensing Signals which have been received from the 
controller 12. 

0077 Referring now to FIGS. 3A and 3B, there is 
depicted a first method Sequence according to the present 
invention. In this sequence, the fluid dispenser 16 is con 
figured for dispensing a Single pharmaceutical component 
onto each receiving medium 26, such as a tablet. In FIG.3A, 
the head array 24 has been activated by the controller 12 to 
dispense one and, typically, a plurality of fluid drops 36 onto 
the medium 26. For clarity in understanding the invention, 
the fluid drop 36 of the Single pharmaceutical is shown as 
being deposited on the Surface of the receiving medium 26 
in a layer 37. Although this is possible, typically the receiv 
ing medium 26 will be formed of a porous material which 
will allow the fluid pharmaceutical to be absorbed into the 
interior of the medium 26. 

0078 Next, a different subgroup of heads in the head 
array 24 are activated by the controller 12 to dispense 
droplets 38 from a different reservoir 18, 20, or 22, as shown 
in FIG. 2C, over the first dispensed pharmaceutical on the 
medium 26. This Second component can be a barrier mate 
rial, Such as a clear coat or other inert material which will not 
interact with the first dispensed pharmaceutical component. 
The droplets 38 harden or dry to form a barrier layer 40 over 
the first dispensed droplets 36 and, possibly, over the entire 
exterior Surface of the medium 26. 

0079 An optional method sequence is shown in FIGS. 
4A and 4.B. In this aspect of the present inventive method. 
In FIG. 4A, the pharmaceutical medium 26 has the first 
pharmaceutical component layer 37 and the barrier layer 40 
deposited thereon as described above and shown in FIGS. 
3A and 3B. Next, one or more drops 42 of a second 
pharmaceutical component, which can be different from the 
first pharmaceutical component in layer 37 are dispensed 
over the barrier layer 40 on the medium 26 in a layer 43. 
Next, an optional Outermost barrier layer 44 is dispensed 
from one reservoir 18, 20, or 22 over the second pharma 
ceutical layer 43, and the initial barrier layer 40. 

0080. In summary, there has been disclosed a unique 
pharmaceutical dispensing apparatus and method which 
enables pharmaceuticals in tablet, or liquid form to be 
custom manufactured in different Strengths or quantities or 
in multiple combinations in a single dose to Suit the Specific 
requirements of an individual user. Further, the apparatus 
and method can utilize communication signals between a 
pharmaceutical ordering location, Such as a doctors office, 
and the pharmaceutical manufacturing location, to automati 
cally generate each prescribed pharmaceutical thereby mini 
mizing potential human errors in interpreting a prescription 
order and properly filling the prescription order. 
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What is claimed is: 
1. A method of manufacturing a pharmaceutical dose 

comprising the Steps of: 
Supplying one fluid pharmaceutical component in a res 

ervoir; 
providing a pharmaceutical receiving medium; 
fluidically coupling the reservoir to a fluid drop generator; 

and 

activating the fluid drop generator to eject a variably 
Selected quantity of the one pharmaceutical component 
onto the pharmaceutical receiving medium. 

2. The method of claim 1 wherein the Step of Supplying 
the pharmaceutical component includes the Step of provid 
ing the one pharmaceutical component in a replaceable 
reservoir fluidically coupled to the fluid drop generator. 

3. The method of claim 1 wherein the step of Supplying 
the pharmaceutical component further comprises the Step of 
providing a plurality of pharmaceutical components each in 
a separate reservoir, each reservoir fluidically coupled to a 
different one of a plurality of fluid drop generators. 

4. The method of claim 1 wherein the step of providing 
the pharmaceutical component comprises the Step of pro 
Viding a plurality of pharmaceutical components in a single 
multiple chamber reservoir. 

5. The method of claim 1 further comprising the step of: 
providing a pharmaceutical component parameter infor 

mation Storage element on the reservoir. 
6. The method of claim 1 further comprising the step of: 
providing a control for controlling the activation of the 

fluid drop generator to dispense a Selectable quantity of 
the one pharmaceutical component. 

7. The method of claim 6 further comprising: 
providing a Signal to the control from a remote Signal 

Source Specifying a Selected quantity of that one phar 
maceutical component to be dispensed onto one phar 
maceutical receiving medium. 

8. The method of claim 1 further comprising the step of: 
dispensing a barrier component onto the pharmaceutical 

receiving medium Sealing a prior dispensed one phar 
maceutical component on the pharmaceutical receiving 
medium. 

9. The method of claim 1 further comprising the step of: 
weighing the pharmaceutical receiving medium after a 

Variably Selectable quantity of the one pharmaceutical 
component has been dispensed onto the pharmaceutical 
receiving medium to determine the dispensing of the 
Selected quantity of the one pharmaceutical component. 

10. The method of claim 9 further comprising the step of: 
comparing the weight of the pharmaceutical receiving 
medium with a reference weight corresponding to the 
weight of an empty pharmaceutical receiving medium 
and the weight of the variably Selected quantity of the 
one pharmaceutical component to Verify that the vari 
ably Selected quantity of the one pharmaceutical com 
ponent has been fully dispensed onto the pharmaceu 
tical receiving medium. 

11. The method of claim 1 performed with an apparatus 
for manufacturing a pharmaceutical dose comprising: 
means for Supplying one fluid pharmaceutical component 

in a reservoir; 
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means for providing a pharmaceutical receiving medium; 
means for fluidically coupling the reservoir to a fluid drop 

generator, and 
means for activating the fluid drop generator to eject a 

variably Selected quantity of the one pharmaceutical 
component onto the pharmaceutical receiving medium. 

12. An apparatus for manufacturing a pharmaceutical 
dose onto a pharmaceutical receiving medium, the apparatus 
comprising: 

a reservoir containing one fluid pharmaceutical compo 
nent, 

a fluid drop generator fluidically coupled to the reservoir; 
and 

a control activating the fluid drop generator to eject a 
variably Selected quantity of the one pharmaceutical 
component onto the medium. 

13. The apparatus of claim 12 wherein the reservoir and 
the fluid drop generator are provided as an integral replace 
able unit. 

14. The apparatus of claim 12 wherein the reservoir 
comprises: 

a plurality of reservoirs, each containing a different phar 
maceutical component. 

15. The apparatus of claim 14 wherein the fluid dispenser 
comprises: 

a plurality of fluid drop generators, at least one Separate 
one of the plurality of fluid drop generators connected 
to one of the plurality of reservoirs. 

16. The apparatus of claim 12 further comprising: 
a signal communication receiver coupled to the control 

and an external telecommunications network, the com 
munication receiver communicating a signal from a 
remote Signal Source Specifying the variably Selectable 
quantity of the one pharmaceutical component to the 
control. 

17. The apparatus of claim 12 further comprising: 
a weight detector for detecting and outputting Signals 

corresponding to the weight of the pharmaceutical 
receiving medium after the one pharmaceutical com 
ponent has been dispensed onto the pharmaceutical 
receiving medium. 

18. The apparatus of claim 12 wherein the one reservoir 
comprises: 

a single reservoir includes a plurality of Separate com 
partments, each compartment containing a different 
pharmaceutical component. 

19. The apparatus of claim 12 further comprising: 
an information Storage element carried on the reservoir 

and the fluid drop generator, the information Storage 
element electrically connectable to the control and 
providing communicatable information to the control 
of at least one parameter of the pharmaceutical com 
ponent and the fluid drop generator. 

20. A replaceable cartridge usable in an apparatus for 
manufacturing a pharmaceutical dose, the apparatus includ 
ing a control receiving data indicative of the pharmaceutical 
dose and dispensing droplets of at least one pharmaceutical 
component onto a pharmaceutical receiving medium, the 
replaceable cartridge comprising: 
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a reservoir containing at least one pharmaceutical com 
ponent; and 

a fluid drop generator fluidically coupled to the reservoir 
for dispensing droplets from the reservoir to the phar 
maceutical receiving medium. 

21. The replaceable cartridge of claim 20 further com 
prising: 

an information Storage element carried on the reservoir 
and the fluid drop generator, the information Storage 
element electrically connectable to the control and 
providing communicatable information to the control 
of at least one parameter of the pharmaceutical com 
ponent and the fluid drop generator. 

22. The replaceable cartridge of claim 21 wherein the one 
parameter Stored in the information Storage element identi 
fies the pharmaceutical component in the reservoir. 

23. The replaceable cartridge of claim 21 wherein: 
the fluid drop generator is integrally coupled to the 

reservoir. 
24. The replaceable cartridge of claim 23 wherein the 

information Storage element contains information specifying 
the number of drops to be dispensed by the fluid drop 
generator. 

25. The replaceable cartridge of claim 20 wherein: 
the fluid drop generator is integrally coupled to the 

reservoir. 
26. The replaceable cartridge of claim 20 wherein: 
the reservoir is a single reservoir including a plurality of 

Separate components, each containing one pharmaceu 
tical component. 

27. A method of generating a custom pharmaceutical dose 
using a fluid drop generator controlled by a controller to 
eject droplets of a pharmaceutical component onto a phar 
maceutical receiving medium, the method comprising the 
Steps of 

providing information to the controller indicative of a 
Selected pharmaceutical dose; and 

Selecting a number of fluid drops of the pharmaceutical 
component to be ejected from a reservoir through the 
fluid drop generator in response to the information. 

28. The method of claim 27 wherein the step of selecting 
a number of drops of the pharmaceutical component further 
comprises the Steps of: 

Selecting at least one of a plurality of fluid drop genera 
tors, each ejecting a different pharmaceutical compo 
nent. 

29. The method of claim 27 wherein the step of selecting 
a number of drops of a pharmaceutical component further 
comprises the Steps of: 

Selecting a number of drops of a plurality of different 
pharmaceutical components in a plurality of different 
dispensing Sequences. 

30. The method of claim 27 further comprising the step of: 
reading at least one of a pharmaceutical component 

identification data, a reservoir parameter and a fluid 
drop generator parameter from an information Storage 
element carried on one of the reservoir and the fluid 
drop generator. 


